ABSTRACT
Introduction
Microstrip antenna has proven to be an effective, light weight and quite inexpensive radiator for aerospace vehicles [1] . Many workers have reported radiation properties of different microstrip radiators in free space [2] [3] [4] . Metallic and dielectric losses, breakdown effect at higher power level and radiations from discontinuities, however, limits the application of a microstrip line structure over the ground plane [5] . Radiations from microstrip discontinuity become quite dominant at microwave frequencies and hence become major limiting factor. Hence, it is always necessary to control them somehow. Radiations from an open circuit microstrip discontinuities are investigated recently [6] in an ionized plasma medium of infinite thickness. Radiations from a mismatched termination in an ionized plasma medium are investigated in this communication. Using these relations, performance of two other types of discontinuities viz. a matched microstrip termination and an open circuit microstrip termination are investigated in free space as well as in ionized hot plasma medium.
In strip line structure, field does not lie uniformly in between the conducting patch and the ground plane but some fringe fields leak in the air near the edges of the strip. Dielectric polarization beneath the strip takes place which gives rise to the polarization current in addition to the already existing strip current [5] . Considering both these currents together, radiation patterns and radiated power by a mismatched termination are obtained for different plasma to source frequency ( P )   . With the presence of an actual ionized plasma medium, effective permittivity of structure changes marginally in comparison to the effective permittivity in free space and hence resonance frequency also changes marginally [7] . It is found that percent deviation in frequency is about 0.003% in the presence of an ionized plasma media of infinite thickness which dose not affects predicted results seriously.
Radiation Field Expressions
The geometry and coordinate system of a mismatched microstrip termination is shown in Figure 1 .
A strip line above the ground plane is located along the z-axis of the coordinate system. The thickness of the dielectric substrate is considered to be , width of strip ,relative permeability and permittivity
It is considered here that the termination mismatches the strip. Far fields are obtained by considering a magnetic current density alone with a perfect electric current condition.
For strip line configuration, the integration to find electric field using vector potential is carried out over a cross section which gives a combination of currents formed by polarization current ( along x-axis) and a strip current (along z-axis).
Let the strip current be Assuming current amplitude is to be constant a cross the strip line, the surface current density in z-direction for end fed line will become
The polarization current density in x-direction will be
where ˆx i and ˆz i are unit vectors in the x and z direction respectively and   is the actual dielectric constant of the substrate material.
Considering the presence of both these currents together and following the method of [8] , the expressions for the radiation patterns are obtained in electromagnetic mode as well as in electroacoustic mode. These expressions are: 
In Electromagnetic Mode
(sin cos cos ) Table 1 . 3dB beamwidth in  and  planes for [6] . Similarly on substituting 0 R  and    , expressions for microstrip matched termination can be obtained [8] .
Radiated Power
The power radiated by the microstrip mismatched termination through upper half space is obtained by using Poynting vector. For different values of plasma to source frequencies, expressions for radiated power are obtained by using the method of [8] .These expressions are: 
For Electromagnetic Mode
and the radiation resistance in plasma mode p R can be defined as for different values of plasma to source frequencies in Figure 5 .In the electromagnetic mode, power radiated in free space ( ) is maximum but decreases on increasing plasma to source frequency. On the other hand, plasma mode field patterns give a quasi periodic pattern. Initially, radiated power in plasma mode is less than the radiated power in electromagnetic mode but it over takes in between the range Figure 6 . In free space ,radiated power in electromagnetic mode is maximum for 
Conclusions
Effect of the presence of plasma medium on the different discontinuities is observed here by considering different plasma to source frequency ( )
It can be concluded from the present study that for operation in free space an open circuit discontinuity better than a matched termination operating at very high frequencies. In the plasma media, matched termination is better than an open circuit discontinuity because total radiated power is less for matched termination than an open ended termination. More radiations from any discontinuity cause less utility of that structure. Hence, a matched termination is suitable with an antenna in plasma media though open circuit discontinuity suits more in free space. A theoretical effort is made here in this communication which requires experimental verification, though simulation of plasma media in laboratory is very difficult.
